Introduction

30
During the period 1905-2001, the temperature rise in China was 0.5-0.8 ℃, 31 which is slightly higher than the global warming range of 0.6 ± 0.2 ℃ in the 32 same period (Ding et al., 2007) . It is likely that the global temperature will of P. crispus progress rapidly (Tobiessen and Snow, 1984; Hongda, 1985) .
85
Temperature has a significant influence on the germination and growth of P. of turions formed (Sastroutomo, 1980 treatment to be 4.5 ℃ higher than the control exposed to ambient temperatures.
107
All tanks were placed randomly to eliminate small spatial differences and 5) 
Population growth
194
The number of shoots in the tanks increased significantly over time in both 
Stoichiometric properties
220
Heating significantly affected the nutrient concentrations and ratios in the P.
221
crispus leaves (Table 1 ). In total 109 individuals were measured, 54 for 222 ambient tanks, and 55 for the heated tanks. Heating decreased the carbon and 223 nitrogen concentration in the leaves, whereas there was no significant effect on 224 phosphorus concentrations (Table 1) . As a result the C:N ratio in the leaves was higher when heated, whereas there were no differences in C:P or N:P ratio 226 (Table 1) . There was considerable variation between the tanks, but the warming 227 effect was significant when the variation among tanks was taken into account. 
Warming effects on growth
230
Warming significantly advanced the emergence of P. crispus shoots by ten 231 days in our study. Hansson et al. (2012) found that a 3 ℃ warming will advance 232 both phytoplankton and zooplankton spring peak abundances about two weeks.
233
Previous studies also found that warming will advance the growth of aquatic 
P. crispus stoichiometry
256
The nutrient concentration and stoichiometry of P. crispus leaves was warming. The lack of a significant response of P concentration to warming may 272 be partly due to the larger variation in plant P concentration among replicates,
273
as there was a tendency to lower P concentrations with warming. Alternatively,
274
P concentration may be less responsive to warming.
275
The reasons for the considerable variation between tanks may be that the conditions. However, when the temperature further increases beyond the 287 optimal range for P. crispus growth, the onset of senescence may also be earlier.
288
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